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Objetivo: Avaliar a eficácia do colírio de concentrado de plaquetas (CCP) autólogo no olho seco sintomático de pacientes diabéticos.
Projeto: Um estudo de intervenção único grupo prospectivo. Participantes: Doze pacientes diabéticos com doença do olho seco
refratário. Métodos: Os pacientes foram tratados com colírio de PRP autólogo quatro vezes por dia durante um mês. Sintomas de
olho seco e sua frequência, seguindo os critérios de DEWS, tempo de ruptura do filme lacrimal, a melhoria das linhas de acuidade
visual e teste de Schirmer. Resultados: Todos os pacientes tiveram alguma melhora dos sintomas de ressecamento, coceira, ardor e
vermelhidão (p = 0,002). Destes, 41,66% (5/12) tiveram melhora de uma ou mais linhas de acuidade visual em ambos os olhos; 50%
e 58,33% não tinham alteração no olho direito e esquerdo, respectivamente (p = 0,14) . Considerando o teste de Schirmer, 66,66%
(8/12) tiveram melhora no valor do teste, 25% (3/12) não apresentaram alteração neste valor de teste e de 8,33% (1/12) tiveram um
valor reduzido no teste após tratamento. (p = 0,04). Considerando o valor de teste BUT 58,33% (7/12) apresentaram melhora no
valor de teste e 41,66% (12/05) não apresentaram alteração neste valor de teste (p = 0,018). Conclusões: O CCP é seguro e uma
terapia alternativa interessante no olho seco diabético sintomático. Mais ensaios clínicos são necessários para criar protocolos
específicos para este tratamento.

Descritores:  Síndromes do olho seco; Diabetes/complicações; Plasma rico em plaquetas
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Platelet-rich plasma in diabetic dry eye disease

Plasma rico em plaquetas no olho seco diabético
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Objective: To evaluate the effectiveness of autologous Plasma- rich platelet (PRP) in symptomatic dry eye of diabetic patients. Design: A
prospective single group interventional study. Participants: Twelve diabetic patients with refractory dry eye disease. Methods: Patients
were treated with autologous PRP eye drops four times a day for a month. Dry eye symptoms and its frequency, according to DEWS
studies, tear film breakup time, improvement of visual acuity lines, and Schirmer test. Results: All the patients had some symptomatic
improvement regarding dryness, itching, burning and redness (p=0.002).  Five patients, 41.66% (5/12) had improvement  of 1 or more
lines of visual acuity in both eyes, 50% and 58.33% had no alteration in right and left eye, respectively (p=0.14). Considering Schirmer
test, 66.66% (8/12) had improvement in the test value, 25% (3/12) had no alteration in this test value and 8.33% (1/12) had a reduced value
in the test after treatment.(p=0.04). Considering the value of BUT test 58.33% (7/12) had improvement in the test value and 41.66% (5/
12) had no alteration in this test value (p=0.018). Conclusions: PRP is safe and an interesting alternative therapy in symptomatic diabetic
dry eye. More clinical trials are required to create specific protocols to this treatment.
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INTRODUCTION

In addition to retinopathy, that can lead to blindness, diabetic
patient also have more tendency to develop dry eye. The
prevalence of dry eye in this population ranges between

14,4% to 54,3%.1  Dry eye disease is a major tear deficiency
disorder which may lead to discomfort, visual disturbances and
tear film instability, with potential damage to the ocular surface2

and  can  evaluate with complications like  vision deficit, scarring
and cornea perforation. Most diabetic patients have classic
symptoms of dry eye and they usually also have alterations in
Schirmmer test.3 Autonomic dysfunction and tear dysfunction
are the main mechanisms involved in development of dry eye in
these patients. 4

Treatment of dry eye may not be satisfactory because of
the multifactorial etiology of dry eye, the lack of correlation
between symptoms and objective clinical tests, and unavailability
of a commercial tear substitute that is ideal in terms of its
properties. Severe dry eye cases are usually unresponsive to
conventional artificial tears.5

Platelet-rich plasma (PRP) has been used for over a decade
in different clinical areas like orthopedics6, and maxillofacial
surgery7,, but only recently has PRP been introduced in
Ophthalmology practice.8,9, 10

PRP obtained from total unclogged blood is very rich in
platelets and growth factors, including  platelet-derived
angiogenesis factor, platelet-derived growth factor, platelet
derived epidermal growth factor and platelet factor IV, and others
that emulate physicochemical properties of natural tears.11 PRP
had shown improvement in ocular surface regeneration, in cases
of micropunctate keratitis, decrease inflammation, accelerate and
stimulate wound healing processes and may also have a lubricant
effect. PRP is also more efficient than total plasma serum in
these functions 10. There are few studies using PRP in dry eye,5,12

and none, to the best of our knowledge, in diabetic dry eye
patients specifically.

 Patients with diabetes exhibit, in addition to vascular
alterations, modifications in blood, as shown in recent studies. A
prothrombotic milieu consisting of hyper reactive platelets
produce a tight and rigid clot structure which is due to up-
regulation of coagulation factors and prolongation of clot lysis13.
Considering this fact, this study represents a first approach to
evaluate the use of PRP as an alternative  treatment of
symptomatic (moderate to severe) diabetic  dry eye, unresponsive
to conventional treatment.

METHODS

This was a prospective, nonrandomized, observational
consecutive study. We recruited 221 diabetic patient at the Hospi-
tal Universitário Dr.Alberto Antunes (Maceió, Alagoas-Brazil.)
from December 2014 to July 2015, following recommendations of
the Declaration of Helsinki, approval by the National Ethical
Committee and informed consent of the patients. They were
evaluated for use of systemic medication and eyedrops, other
clinical or ocular diseases and previous ocular surgeries. Dry eye
severity was established by the Dry Eye Workshop (DEWS)
severity scheme, and patient  examination included best spectacle
corrected visual acuity (BSCVA) measured by Snellen charts and
expressed in number of lines improvement and also in logMAR
means before and after treatment, cornea and conjunctiva staining,

lacrimal meniscus height, signs of meibomius glands disfunction,
keratitis, other biomicroscopic alterations, tonometry, fundoscopy,
Schirmer test and Break up time test (BUT).

We evaluated the severity of the perceived symptoms,
analyzed by their frequency, using the classical symptoms of dry
eye: dryness, itching or foreign body sensation, burning, redness,
blurred vision and mucus or crusting. Each symptom was
graduated from 1 to 4 (never or mild, sometimes, frequent and
constant, respectively).

BUT test was performed with application of fluorescein to
the cornea and matching the time between the last blink and the
appearance of the first dark spot. It is considered normal if it
appears after or at 10 seconds. It was graduated from 1 to 4
(variable or more than 10 seconds, less than 10 seconds, less than
5 seconds and immediate respectively).

Schirmer test was performed without anesthesic eye drops
(Teste de Schirmer Ophthalmos S.A.) using a filter paper strip
inside the lower eyelid of each eye. Both eyes were tested at the
same time. The patient were asked to close  their eyes  gently for
5 minutes. After 5 minutes, the physician removes the paper and
measures how moist it is. The values were graduated from 1 to 4
(11mm or more, 10mm or less, less than 5mm, and less than 2mm
respectively).

Inclusion criteria for PRP treatment was presence of dia-
betes according to American Diabetes Association criteria,
unresponsiveness or a weak response to conventional treatment,
having at least a frequent or constant symptom and either a
Schirmer test at less than 15mm or a BUT less than 10 seconds.
Exclusion criteria were patients that had keratopathies, use of
glaucoma eyedrops and previous rheumatic disease diagnosis.
We also excluded patient that had contraindicated conditions to
autologous donation (congest heart failure, severe aortic stenosis,
heart attack or stroke in the last 6 months, angina, cyanotic disease,
infection or antibiotics use.

Previous treatment was stopped 48 hours before starting
PRP drops, and the patients were reexamined weekly until 1
month after initial treatment with PRP. Main outcomes measures
were  evaluation  of symptoms, improvement  in best corrected
visual acuity,  BUT and Schirmmer test .

PRP Preparation and Treatment Regime
Patients were referred to HEMOAL (Alagoas Blood

Center) and underwent venipuncture to obtain 350 ml of whole
blood in a triple bag with previously prepared SAG mannitol as
an anticoagulant, and CPD (sodium citrate, phosphate and
dextrose) as a preservative. The blood was processed in a
refrigerated centrifuge (SORVALL-RC3BP +) where in the first
centrifugation, plasma was separated from erythrocytes in a
frequency of 2000 rpm for 5 minutes; and in the second
centrifugation to separate the plasma from the platelets, the
frequency was 3800 rpm for 10 minutes. The final product, which
was the random platelet concentrate, was prepared in sterile
room in laminar flow and stored within the sterile 5 ml eye drop
bottles with calcium gluconate as the carrier. Eye drops bottles
were routed to CPML Microbiology Service (Pathology
Laboratory Medical Center at University of Health Sciences of
Alagoas), and culture to fungus and bacteria were done. The
bottle in use was recommended to be kept at +4 ° C and the rest
at –20 ° C at HEMOAL. Patients were advised to discard the
bottle in use every 5 days and get a new bottle, stored at –20 ° C,
thawed for new use (6 bottles per patient).
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The solution was to be applied 4 times per day. Patients
were evaluated every week until 1 month. The one month
examination data was analyzed.

Statistical methods
Means and SDs of the “age “ variable and the millimeters

values of Schirmer test were calculated, and median and
interquartile range of all other variables were calculated using
Biostat 5.3 software. Scoring on the  degree of pretreatment and
post treatment symptoms and signs were compared using the
paired 2-tailed Wilcoxon test  to determinate the degree of
statistical significance, and values of p < 0.05 were considered to
be statistically significant.

RESULTS

A total of 58 out of the 221 diabetic patient accessed fulfilled
the criteria for PRP treatment, having moderate to severe dry
eye (one or more classical symptom graduated as 3 or 4 and a
BUT test at less than 10 seconds and/or Schirmer test less than
15mm). Of those 58, 25 were excluded for various reasons and 9
were satisfied using commercial  lubricants despite their
symptoms and clinical signs.  The 25 remaining patients were
then screened for conditions that would contraindicate or impe-
de autologous donation, and 12 were excluded.  Finally, one
patient lost follow up. (Figure 1)

Therefore, 12 patients were submitted to the PRP treatment
and evaluated in this study (11 women and one man). Mean age
of the patients was 59.5 +- 11.58(SD).

Global results for symptoms are compiled in tables 1 and 2
and clinical signs in table 3.

Symptoms
Considering dryness, patients had a median grade of 3(3-

3) before PRP, and 1(1-2) after one month (p=0.002). Although
100% (12/12) referred improvement, 66.66% (8/12) had total
absence  of this symptom and 33,33% (4/12) had some
improvement.

 As for itching and foreign body sensation, patients had a
median grade of 3(3-3) before PRP, and 1.5 (1-2) after (p=0.002).
Although 100% (12/12) had improvement, 50% (6/12) had total
absence  of this symptom and 50% (6/12) had some improvement.

 Burning sensation in patients had a median grade of 3 (3-
3) before PRP, and 1(1-1) after (p=0.002); 100% (12/12) had total
absence of this symptom.

Figure 1:   Results flowchart

Complaints of redness had a median grade of 3(2-3) before
PRP, and 1(1-1) after (p=0.005). Although 100% (12/12) had
improvement, 91,66% (11/12) had total absence  of this symptom
and 8.33% (1/12) had some improvement.

Regarding crusting and mucus, patients had a median gra-
de of 1(1-1) before PRP, and 1(1-1) after (p=0.17). Only 16.67%
(2/12) had these symptoms before PRP and both reported
improvement.

Considering blurred vision, patients had a median grade
of 2(1.75-3) before PRP, and 2(1-2) after one month (p=0.018);
58.33% (7/12) had improvement in this symptom.

Visual acuity
 Number of lines improvement in the right eye: 41.66% (5/

12) had improvement of 1 or more lines, 8.33% (1/12) had
reduction of at least one line and 50% (6/12) had no alteration in
right eye BSCVA. Means logMAR before the treatment was
logMAR 0.39 ±0.32, and after treatment was logMAR 0.31±0.35
(p= 0.02).

 Number of lines improvement in the left eye: 41.66% (5/
12) had improvement of 1 or more lines and 58.33% (7/12) had
no alteration in left eye BSCVA.

Schirmer test
We used the average between values of both eyes.

Regarding the gradation value of Schirmer test, patients had a
median grade of 3(2-3) before PRP, and 2(1-3) after (p=0.11);
41.66% (5/12) had improvement, 50% (6/12) had no alteration
and 8.33% (1/12) had a reduced value in the test after treatment.
(Table 4).

Considering the Schirmer value in millimeters for both
eyes, we had a median value of 5 (4-9.25) before PRP, and 8 (5-
12.25), after treatment. The mean before was 6.75mm±3.66, and
8.96mm ± 4.56 after treatment. (p=0.04). In this way, 66.67% (8/
12) had improvement in this test, 25%(3/12) had no alteration
and 1 patient (8.33%) had a worse value after PRP.

BUT test
 The value of BUT test in patients had a mean grade of

2.5(2-3) before PRP, and 2(1.75-3) after (p=0.018). 58,33% (7/12)
had improvement and 41.66% (5/12) had no alteration in this
test value.

We found no cases of poor tolerance or undesirable effects
that could be attributed to the use of PRP (Table 5).

Ribeiro MVMR, Barbosa FT, Ribeiro LEF, Lacet CMC, Lyra JMAG, Guedes VL, Pinto PCA, Ribeiro EAN

Rev Bras Oftalmol. 2016; 75 (4): 308-13

RBO _Jul_Ago_2016 _Inglês_Revisado_02.pmd 11/8/2016, 00:21310



311

Table 1
 Symptoms before treatment (Grade)

Patient              Sex Age   Dryness            Foreign body Burning         Redness Eye mucus Blurred
number                          sensation / itching                                                 and crusting             vision

1 F 68         3         3        3 1            1       1
2 F 59         3         3        3 3            1       3
3 F 59         3         3        3 3            1       3
4 F 47         3         3        3 3            1       2
5 F 69         3         3        3 3            3       3
6 F 84         4         4        4 4            4       4
7 F 51         3         3        3 3            1       3
8 F 66         3         3        3 2            1       2
9 M 40         3         3        3 2            1       1
10 F 61         3         3        3 3            1       2
11 F 58         3         3        3 2            1       1
12 F 52         3         3        3 1            1       2

Blurred vision: 1: none or episodic, 2: annoying and or activity limiting episodic, 3: annoying and or chronic activity limiting

Table 2
Symptoms after treatment (Grade)

1 F 68          2         2        1 1            1       1
2 F 59          1         1        1 1            1       2
3 F 59          1         1        1 1            1       2
4 F 47          1         2        1 1            1       2
5 F 69          1         1        1 1            1       2
6 F 84          1         2        1 1            1       3
7 F 51          2         2        1 2            1       2
8 F 66          1         1        1 1            1       1
9 M 40          1         1        1 1            1       1
10 F 61          2         2        1 1            1       2
11 F 58          1         1        1 1            1       1
12 F 52          2         2        1 1            1       1
p -value       0,002                       0,002                      0,002               0,005          0,17    0,001

Patient              Sex Age   Dryness            Foreign body Burning         Redness Eye mucus Blurred
number                          sensation / itching                                                 and crusting             vision

Discomfort symptoms: 1: Mild and or episodic, with stress, 2: moderate episodic or chronic, 3: severe or constant, 4: severe or disabling
Blurred vision: 1: none or episodic, 2: annoying and or activity limiting episodic, 3: annoying and or chronic activity limiting

VA: visual acuity

Table 3
 Improvement of clinical signs

         VA improvement (number of lines)         Diagnostic tests
Patient Sex        Age        Right eye   Left eye              Schirmer Improvement      BUT Improvement
Number

1 F        68 2         0 No No
2 F        59 0         0 Yes No
3 F        59 0         0 No Yes
4 F        47 1         2 No No
5 F        69 3         3 Yes Yes
6 F        84 0         0 Yes Yes
7 F        51                -3         1 No Yes
8 F        66 3         3 No Yes
9 M        40 0         0 Yes Yes
10 F        61 0         0 No No
11 F        58 0         0 Yes Yes
12 F        52 3         2 No No
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Table 4
Schirmer I test before and after PRP- grade

Schirmmer I         Before     After 1 month

Patient 1 2 3
Patient 2 4 1
Patient 3 3 2
Patient 4 3 3
Patient 5 2 2
Patient 6 3 2
Patient 7 1 1
Patient 8 3 2
Patient 9 1 1
Patient 10 3 3
Patient 11 2 1
Patient 12 3 3

p-value=0,11
1: schirmer variable or normal, 2:  schirmer  ≤  10mm, 3:   schirmer  ≤  5mm,
4:  schirmer  ≤  2mm

Table 5
 Break up time (BUT time) before and after PRP

BUT time            Before        After 1 month

Patient 1 2 2
Patient 2 2 2
Patient 3 2 1
Patient 4 2 2
Patient 5 2 1
Patient 6 3 2
Patient 7 2 1
Patient 8 2 1
Patient 9 2 1
Patient 10 2 2
Patient 11 2 1
Patient 12 2 2

p-value=0,01
BUT : break up time, 1: variable or normal, 2:   ≤ 10 seconds, 3:  ≤  5
seconds, 4:  immediate

DISCUSSION

Dry eye is a multifactorial disease of the tear film and ocu-
lar surface that results in symptoms of discomfort, visual
disturbance and tear instability with potential damage to the
ocular surface.14,15, 16, 17  It is accompanied by increased osmolarity
of the tear film  and inflammation of the ocular surface. 17, 18

Diabetes mellitus can cause dry eye disease, and its
mechanism is probably by microvascular alterations mainly in
lachrymal gland,  and  an ocular reflex sensory block, where
reduction in sensory drive from the ocular surface is thought to
favor the occurrence of dry eye in two ways: first, by decreasing
reflex-induced lachrymal secretion and, second, by reducing the
blink rate and, hence, increasing evaporative loss.18, 19 Diabetes
mellitus has been identified as a risk factor for dry eye in several
studies, including large population studies.4,18, 19

Dry eye treatment is difficult due to the multifactorial nature
of this condition. A number of treatments can be used depending
of the etiopathogenic factor and the severity of this disease: arti-
ficial lubricants, topical steroids, topical immunussupressants,

mucolytics and secretagogues, as the most common. However,
the therapeutic limitation is that an ideal substitute for the tear
does not exist.5

The revolution of treatment for dry eye was the autologous
serum20 and recently, the PRP.

PRP is a major source of growth factors, with more
advantages than serum. Studies shows that it has more properties
for stimulating corneal reepithelization and simulates better the
human tear.21, 22, 23 It is a preservative-free biological product,
with the benefit of being obtained from the patient´s own blood.
11 When all sterile procedures are followed and guaranteed, the
risk of infection and contamination of the bottle and ocular
surface is minimal.

In the present study, we obtained preliminary results
concerning the efficacy of PRP for dry eye in diabetic patients.
Other studies had evaluated the use of PRP in dry eye of different
etiologies.5,11

The results about the symptoms indicate that PRP is
efficacious in diabetic patient with moderate to severe dry eye.

We evaluated each symptom individually. Dry eye
symptoms severity generally are not associated with objective
tests severity15. Treatment with PRP in the present study showed
improvement in symptoms of dryness, itching, redness, and
burning in all patients with statistical significance.

Considering crusting or mucus, it  was present in only two
patients, and both had absence of this complaint after PRP;
blurred vision was present in 9 patients out of 12, and 7 had
improvement of this symptom after treatment. Those two
variables were not statistically significant.

 None of the patients got worse, except in the blurred vision
report, as one patient developed diabetic retinopathy during the
follow up.

The improvement in these symptoms most likely occurred
because of an indirect reduction of inflammation, by decreasing
tear osmolarity and the dilution of proinflammatory factors in
the ocular surface; and because of inhibitors of inflammation,
such as the interleukin-1 receptor antagonist and inhibitors of
metalloproteinases 23, 24 and other important growth factors,
which are known to participate in corneal reepithelialization.5

Allió et al found in their research that 89% of the cases
had a very relevant  improvement in the symptoms, and no patient
got worse either11. Lopez-Plandolit et al found in their study a
43.75% substantial improvement plus a 31.25% moderate
improvement  in SDEQ 3 (modified score questionnaire for dry
eye)5.It is difficult to compare those two results, however, because
of the different methodology used by these authors to evaluate
patient symptom: Allió evaluated the overall ocular discomfort,
and Lopez-Plandolit et al. analyzed each symptom by the
questionnaire score.24  but both studies found improvement in
most of the symptoms like we did.

Considering improvement in visual acuity, we observed
that 50% of our patients had an increase in BSCVA in at least
one eye. Allió et al. observed that 28% of their patients had
improvement in at least one eye11. We could attribute this disparity
to the different inclusion/exclusion criteria, and because we
evaluated just diabetic patient.

Considering the value in millimeters, we found an
improvement in Schirmer test from 6.75mm±3.66 before
treatment to 8.96mm ± 4.56 after, while Lopez-Pandlolit found a
Schirmer test of 4.67 ±5.14 before and 6.91 ± 6.36 after treatment5;
a little disparity possibly due to the different etiology of dry eye
between our studies. In cases of dry eye overall, literature shows
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that Schirmer and other objective tests do not establish a
correlation with ocular damage or subjective symptoms.25, 26

In BUT test,  58.33% (7/12) had improvement in the test
value; this result was very similar to Allio et al, where 50 % of the
patients improved their BUT  and the other 50% remained
without changes.11

The overall results shows that PRP improved signs and
symptoms in the majority of patients, and good tolerance is
confirmed by the fact of that all the patients requested continued
use of this treatment.

Limitations of this study are the small sample size that may
lead to compromised statistical analysis. In addition, there may
exist other etiologic factors involved in our cases: hormonal
factors, use of medication that also could cause dry eye and the
possibility that non diagnosed diseases could contribute for this
condition in addition to diabetes mellitus.

Possible limitation of this technique is that some diabetic
patients can have difficulties in venipuncture because of their
vascular alterations, as we observed in our study in four patients.

It can therefore be concluded that PRP is an interesting
alternative therapy in symptomatic diabetic dry eye. In clinical
practice, it is important because it may prevent complications of
dry eye and improve patient well being. More clinical trials are
required to create specific guidelines regarding the concentrations
and treatment protocols.
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